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- AUPHOR:: - - Rapp, Ne Ve. 
“AUTHOR ¢: 2) Reps: Na Ve" 


we ‘TITLE: ~~ Ultrasonic method of determining the elastic constants of 
MIE pol dde ees oie sel nth eee SER Me Ee ba 


PERIODICAL! Zavodskaya laboratoriya, v. 28, no. 1, 1962, 66-68 


TEXT: The author describes a method of determining the elastic moduli ~ 
of solids from the ultrasonic velocities of the longitudinal, transverse, 
and Rayleigh-type surface waves. The displacement A of an ultrasonic 
beam incident at an oblique. angle, which is also required in calculations 


with metals (A not negligible) can be found by using an ultrasonic source 


_ and receiver which are independent of each other. In the case of: wre: 
polymeric materials, A is very small and can be neglected... The suggested - ed 

arrangement, which in practice is completely immersed in a liquid, is. we 
shown in Fig. 2. The elastic. moduli of several polymers have. been deter- a 


mined with an error of not more than +0.5%.- It is stated that these 
moduli depend to a considerable extent on the pretreatment of the test. 
materials, The measurements were made with flaw detectors types Y44-7} 
_ (UZD-7N) and Y3Q-56M (UZD-56M). There are 2 figures,’ 1 table, and 
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thod for determining the moduli of elasticity 


 @ITie: | Supersonic me 
ee of polymer saterials - 

PERIODICAL:  Flasticheskiye masuy>. no. 9, 1962, 58 - 60 

—PekTs In the method proposed it is not the velocity of the longitudinal, 

> and transverse supersonic waves that is measured, but the angie of ——  - 
incidence at which total reflection of the longitudinal and transverse 
waves sets. in at the liguid-specimen interface. A variant of the 
axperimental setup for measuring the angle of incidence is described. 

- Phe specianen surface to be teated is placed on the central axis of the: 

- apparatus within a cylindrical container made of organic glass and filled 

ar with carbon tetrachloride. Concentrically therewi tis the pickup.of an 

yap 56-4. (U2D 56-K) supersonic defectoscope moves along a graduated circle 

one in a cylinder filled with water. The supersonic beam is first reflected 
“py the specimen and then totully reflected back to the pickup in a a 

_ concentric cylinder sector placed in the water container. The angle at 
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. the Poisson's rutio,’ the shear ‘nodulus,. and Young's moduluo are calculated.’ 

ol: By contrast with metals where a strong displacement of the supersonic 
~ beam occurs (16.7X for Al, 32.2Afor Cu), the displacement is only slight 

~ for plast: C3, Ge Gee for Plexiglass only | We 544, so that the measuring . ; 
accuracy of the method ‘proposed is t 0.5 o% and even ‘slight changes of the 

-. moduli can be measured. : Thus, Young! s:modulus for caprone was found. to be 
337: kg, mane ‘and for- caprone with h 20% Bab, 329 kg/mm?.. There are 2 


oo figures, and 2 tables. — 
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ABSTRACT: 
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7 Rapp, Ne Ve A ee, | SOV/32-25-7-14/50 ee 


Evaluation of the Depth of Fatigue Cracks From the Character. 
of Diffraction Dispersion of Ultrasonic Waves (Otsenka glubiny 
treshchin ustalosti po kharakteru difraktsionnogo rasseyantya . 


ul! trazvukovykh voln) 3 


" Zavodskaya laboratoriya, 1959, Yol 25, Nr 7, pp 807 - 8102 


An estimation of the linear dimension:of defects in materials 
can.be.carried out by considering the diffracticn effect of ..° | 


~ ultrasonic wavea (UW) with the corresponding wave length. In- ~ 


the present case steel samples with artificial defects in the — 
form of saw incisions (S) of different depths (Fig 1) were... 


used. fcr examinations. The ray angle of the (U¥) cculd be =~ 


altered from a= 30 to 50° by means of a prismatic plexi-at- 
tachment on the feeler gauge (FG). The dependence of the an-.° - 
plitude upon the angle under which the (FG) directs the (U¥) © 
to (S$) was determined; since a change of the amplitude de- . 
termines the diffraction character. of: the influence of (S) on. 
(UW). It sould be experimentally. proved that the change of the .. 


amplitude of the waves largely depends upon the: depth of the - 


toot 
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a); an ease: ‘the: angle of (FG) is altered.. The: dimensions ob 
tained which are gr aphically represented (Fig 3) show that. 
with the dapth: ‘ef (8S) h. amplitude of the waves .of.a much. 
shorter. wave ‘Length A; is considerably reduced (Fig 3a) with. 
a reduction of. the. angle ef the incidence of (U9) on (8). his’ 
phenomenon, however; takes place much more slowly when the” Wace: 
_ ldués of h are near te those of A. After the law of the (UW). > 
diffraction was proved by the samples, the orrespending ex~ 
perinente were carvicd.ont for the examination of the. control - 
ethod of the crack depth caused by fatigue. in axles of tren 
ne ie Ii is found that deep cracks cculd te observed with. 
(FG) with wider angles of the above mentioned prismatic attach 
ments, while smaller cracks could only be observed with (FG) *- 
with a smaller angle, a fact which was also proved by. magnetic 
measuring. On the: basis of the examinations carried out. a. © 
suitable method was introduced by the Khar!kovskiy vagonorenont- - 
nyy zavod (Khar: kov RR. Mex Repair Morka) for the exaui nation 
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